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(54) Object tracking system. 

(57) A portable paperless parcel tracking system 
capable of reading bar codes on packages, 
capturing signatures and alphanumeric data 
related to the parcels when entered into a toXich 
panel display, disabling manual or fihejer v touch 
entry when a stylus is near the surface ^ of ttfe~ 
display, storing the parcel related data elec- 
tronically and transmitting the data to a host at 
a convenient time. 
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BACKGROUND OF THE INVENTION 

' \ • ■- 

Technical field - 

This invention is related to object tracking sys- 
tems and is useful in particular, to paperless parcel 
delivery systems with computerized tracking of par- 
cels and electronic signature capture and storage. 

Background Art 

^. Historically, businesses have had the necessary 
task of delivering parcels (i.e., goods and/or docu- 
ments) to their customers. The need for keeping re- 
cords of when and to whom, the, parcels were deliv- 
ered necessitated the. generation of pa per documents , 
to record each transaction. Large commercial enter- 
prises such as retail chains, and even large goyern- 
mental functions such as mail delivery (i.e., ;C.p.Q., 
parcel, post, or f . return receipt mail) can generate 
amounts of paper which are difficult and expensive to 
handle both in labor and .storage costs. 

More recently, third party parcel delivery firms 
have developed which provide delivery services on a 
global scale for millions of parcels daily. This requires 
the generation of large amounts of paperwork for 
tracking each parcel as it moves through the sender's 
organization, to each of the various components of 
the third party delivery firm, such as receiving sta- 
tion,, sending location trucking department, freighter 
or aircraft shipping, receivinglpcation trucking, and fi- 
nally to the customer whose signature must be ob- 
tained, returned, and stored for proof of delivery. 

Parcel tracking has been addressed in some 
areas, particularly in the area of parcel identification, 
by the development of bar codes and bar code scan : 
ners that allow identification ^pf goods by machine. 
Bar code scanners are old and well known in'the art. 
This approach isused in inventory checking systems, 
retail sales terminals, etc. However, while scanning 
systems provide an improved ability to identify appro- 
priately marked goods, triey do not address the prob- 
lem of obtaining signature records to prove receipt of 
goods. Thus, the problems related to paper handling 
and storage remain, due to the requirement for signa- 
ture records. 

In the field of computer systems enabled with 
handwriting recognition capabilities, it is known how 
to fabricate and use small hand held computer sys- 
tems with stylus inputs rather than conventional key- 
boards. The stylus inputs recognize hand writing and 
convert it into equivalent ASCII text. For example, the 
word "DiR" could be written on the screen with a sty- 
lus to convey information to a computer in like manner 
as a keyboard. Such systems also interpret stylus 
gestures. For example, writing a check mark over an- 
other character could mean "delete the character". 
** " While handwriting recognition by computers is 



known, prior, art systems have focussed on systems 
different. from the invention herein both, in concept 
and usage., For example, the prior art teaches how to 
digitize stylus movements, and how to analyze signa- 

5 tures to. .convert hand writing into ascii data. They do 
not teach collection of signature data in combination 
with other ASCII data to eliminate paper records as 
suggested by the invention disclosed herein. Further, 
prior art attempts have failed to provide the ability to 

10 detect the difference between contact with the touch 
panel display screen byjhe stylus and contact by an- . 
other object such as a finger and automatically select 
the appropriate input. This creates a problem when a 
user inadvertently touches the screen of a hand held 

15 computer with a hand while simultaneously writing on 
the screen. 

In addition, there is another problem related to 
parpel tracking due to the time delay in updating re- 
cords in a central record keeping facility caused by 

20 the turnaround time required to send the signature re- 
ceipt back to the , centra), record keeping facility and 
then to update the. record database. Further, misbaq T 
dling of the paper receipt may cause the centraf da- 
tabase to be incorrectly updated or hot to be updated 

25 at all. In the event of a misdirected or lost parcel, the 
time dejay in locating the parcel which is associated 
with paper record handling may impair the ultimate 
usefulness of the parcel to the customer. 

As shown, the prior art has failed to provide for 

30 control of parcel delivery in a manner which is. low in 
labor and storage costs, reduces the time required to 
update information in a central record keeping facility, 
and avoids problems caused by lost receipts. Further 
the prior art has failed to provide for problems related 

35 to the small size, of hand held computers, such as 
when a stylus and hand both contact the input panel 
at the same time. ^ 

SUMMARY OF THE INVENTION " \ ; 

40 

According to the present invention there. is now 
provided an object tracking system to obtain signature 
and data information relating to movement of an ob- 
ject to be tracked, 1 the system comprising, a bar code 

45 reader to read a bar code on an object to be delivered 
under control of the system, a touch sensitive tablet 
display, a stylus, manually operable to enter a signa- 
ture on the tablet display, a digital data store, a digital 
processor programmed to execute a tracking program 

so controlling the reader; tablet display and stylus to 
store signature and data entered through the reader, 
display and stylus, and a host link to provide commu- 
nication of the stored data from the system whereby 
signatures related to the tracking of objects can be ob- 

55 tained without paper documentation. " 

Further according to the present invention there 
is provided a paperless parcel tracking system, com- 
prising: a processor; storage; ' a bar code reader for 
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reading parcel descriptive information from a bar 
code reiated to at least one selected parcel into the 
storage under controi of the processor; a touch sen- 
sitive LCD tablet display for detecting input from a sty- 
lus, further comprising: means to* display control com- 
mands on predetermined location's of trie tablet dis- 
play; means to detect the presence ofthe stylus in 
one ofthe predetermined locationsoh the tabiet dis- 
piay; means to read signature Information written on 
the tablet display which 'is related to the' selected par-' 
eel descriptive information and store the signature ih- 
formation iritb the storage; arid an infrared link to out- 
put the selected parcel descriptive information and 
related signature inforrriation;whereby signatures* re- 
lated to the tracking of parcels are obtained without 
paper documentation. " 

Yet further according to the present invention 
there 1s~provided an intelligent touch sensitive tablet 
display,' comprising: a touch sensitive display screen 
capable "of detecting input* from a 5 styius and from v 
manual touch; a f irst antenna positioned substantially 
adjacent to the perimeter of trie 'display screen; an in- 
telligent stylus having a second ahterina; first logic* 
means for trarismitti rig positional information from the 
first 'antenna to the' stylus; second logic means" for 
processing positional information received from the 
first antenna, determining when the styluses within a 
predetermined proximity to the touch sensitive' dis- 
play screen, and signalling trie touch sensitive dispiay 
screen that the stylus is within a predetermined dis- 
tance to the touch sensitive display screen; and third . 
logic means for processing the positional information ' 
transmitted from the stylus indicating that the' stylus 
is within a predetermined distance to the touch sen- 
sitive^display screen and disabling the detection of 
manual touch in out when the stylus is withih + the pre- 
determined disfance to the touch sensitive display 
screen; whereby input resulting from inadvertent 
manual contact with the touch . sensitive dispjay, 
screen will not interfere with input from the stylus. 

BRIEF DESCRIPTION^F THE DRAWINGS 

Fig, 1 is a block diagram showing the major sys- 
tem components and .their interfaces, 

. pg. 2 ! shows the external configuration of system 
components including the touch panel display, the 
scanner output window, and a separate stylus. 

Fig. '3* .shows a second view of the external con- 
figuration of system components including the touch 
panel display and the host link. 

. Fig. 4 shows a third view of the external config- 
uration of system components the host link and the 
holding strap on the bottom of the system. 

Fig. 5 shows the touch panel display with an al- 
phanumeric keyboard on the display screen. 

Fig. .6, shows the. touch panel display with a sig- 
nature field and severa' command keypads dis- 



. played. 

Fig. 7 shows the internal arrangement of compo- 
nents within the parcel tracking system. 
5 Fig. 8 shows an exploded view of the stylus. 

Fig. 9 shows the docking station with an docked 
parcel tracking system. 

Fig 10. shows a block diagram of the digitizing 
subsystem. 

10 

DESCRIPTION OF THE PREFERRED 
EMBODIMENT ' * 

In FIGURE 1, a general overview of the major 

15 components used in the parcel tracking system i00 
is shown." *..•«• 

The system software which resides in storage 
104 and Read Only Memory (ROM) 122 is used by 
the processor i 02 to contrci the operation of the va- 

20 ridus devices? The system software includes bot h" t he 
software that resides in ROM 122 and the software 
that is irt storage 1C>4. In ROM 122, the software in- 
cludes BIOS, bar code 'algorithms, communication 
code, and power on self test (POST) diagnostics. 

25 Among the many functions performed by BIOS is 
power management. Bios routines within the comput- 
er's memory supervise arid execute power manage- 
ment. The simplest task is fo turn power on. This is 
achieved by assigning a 'smalt' area of the touch 

30 screen to mean "power 6n ri . Touching this area with 
the power turned off causes the power to be turned 
on. Other techniques include inactivity timers to turn 
the screens back light oYf, and' to lower the computers 
clock to conserve power. The type of software routine 

35 typified by the above noted software is well known to 
those skilled in the art. While there is no reason that 
ROM 122 is required for this category of software, 
ROM 122 is the' preferred location for this "type of 
standard application because by their nature, this 

40 code'will not vary with the application the system" is 
put to. While code that does pot need to be changed 
is .appropriate for ROM 122, the code that is custom 
designed, for a particular application' or is likely to 
change from time to time is most appropriately stored 

45 in storage 1 04 since the contents of storage 1 04 are 
more easily updated] ' : 
The parcel tracking system 100 does not require 
hard disk storage, floppy disks, PCMCIA cards, or 
other removable media to retain the code stored in 

so storage 1 04. The requirement for disk storage is elim- 
inated by using BIOS routines residing in ROM 122 to 
download the system software from the host system 
118 with the hostlink 110 into storage 104. This elim r 
inates the need for.an expensive I/O subsystem and 

55 reduces the size, and weight of the parcel tracking 
system 100. After downloading,.. the object code is 
executed in the same manner as code loaded from 
disk storage in a typical prior art approach. 

The host link 110 uses infrared circuitry to.trans- 
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fer information Into and o.utof the system. Infraredjs. 
used because it eliminates the problems. associated' 
wit ^connectors, such as contact resistance, failures ( . 
from bent or broken pins, alignment, etc. The infrared 5 
circuitry is connected to the internal serial port of y the 
system. The infrared baud rate is programmable. The n 
host [ink 110 utilizes a baud. rate of 1 9.2 KB/SEC, and"; 
runs in the half duplex mode of operation, but those 
skilled in the art will recognize that these parameters 10 
can easily be changed to suit the needs of the partic- 
ular operation. . , ., 

. The types of software routines which would be 
downloaded from the host 118 yja host link 110 would 
be device drivers such as the touch panel control soft- 15 
ware which would contain the screen formats for the 
particular user application, the bar. code scanner 
cqde,„stylus code, and the programming interfaces,^ 
etc. Examples of system code which would be down- . 
loaded would be code such as an operating. system 20 
which would control the overall operation of the. sys- 
tem. An example of a suitable operating system is the 
well known commercially available product sold by 
IBM Corporation, DOS 5.0. By limiting the amount of 
code that is fixed in ROM 122 and maximizing the. 25 
amount of code that is stored in storage 1 04, the flex- 
ibility of the parcel tracking system 100 is enhanced 
by increasing the ease in which new features and 
functions can be added to the system as they become 
available or are required. 30 

The host link 110 can be implemented in a variety 
of ways, including infrared link, cellular or radio trans- 
mission, conventional electrical contacts, or the like. 
The advantage of an infrared data link; cellular or ra- 
dio is that they allow the device to be packaged such 35 
that it is more water resistant. Since the parcel deliv- 
ery system will often be used outdoors, it is advanta- 
geous to avoid a data transfer mechanism which may . 
be degraded by the presence of moisture (e.g., metal 
contacts) . However, t hose ski 1 1 ed i h t he ar t wil I recog- 40 
nize that a variety of alternatives can be substituted. ^ 
For example, the host link 110 could use direct metal 
contacts (with care to ensure they are dry before use) 
for electrical data transfer. Likewise, an internal mo- 
dem could be used for data transmission to the host ' 45 
system 118. 

The host jink "110" uses a docking station 902 
(shown in FIGURE 9) which would function as a tem- 
porary host 118 or function as an infrared I/O device 
attached tb a host such as a Personal computer, main- ! so 
frame, eta! The parcel tracking system' 100 could be 
docked in the docking station 902 after each parcel 
delivery for transfer of the parcel data to temporary 
storage while the user was en route' to the next deliv- 
ery. Afteir a suitable number of deliveries^re made! ! 55 
or at the'end o'f a predetermined period of time, which- 
ever is most convenient, a batch transfer of multiple " 
parcel data can be made from the docking station 902 J 
to the host 118. With the addition of temporary stor- 



age capability to the docking station, the storage of 
multiple parcel data on .conventional magnetic or opt- 
ica! storage devices for later input to the host system 
11 8, can also be performed by the docking station 
902. t ln addition, the docking station 902 can provide 
contacts for charging of a rechargeable battery in the. 
parcel, tracking system. 100. Those skilled in the art 
will recognize that portable docking stations 902 
could be designed to accommodate a plurality of par- 
cel tracking systems. 

„ As stated above, the host link 110 can use a cel- 
lular modem, or radio in place of the infrared link. The 
use of a cellular modem or radio allows direct transfer . 
from the parcel tracking system 100 to the host sys- 
tem 118 without using the docking station 902. 

The touch panel display 108 (hereinafter'the dis- 
play) in the preferred embodiment is an LCD display _ 
panel or. tablet display of the type well known in the 
art in ^addition, the display 108 is equipped with a 
touch sensitive overlay .(shown below^ in FIGURE 7) 
for capturing data entered either from a finger touch 
or from a.stylus J202>. Specifically, the display 108 is 
sensitive to both. .stylus 202 and finger touchy This 
means the stylus 202 can draw on the display 108pr 
a finger can touch the display 108 to select options 
displayed in selected predetermined fields of the dis- 
play 108. 

One difficulty associated with designing a small 
hand held computer which has both finger touch and 
stylus touch capability is the possible confusion 
which may result when a finger or portion of one hand 
comes in contact with a display while attempting to 
write on the display with the stylus. 

An advantage of the invention is the ability not 
only to detect the 1 difference between finger touch 
and contact by the stylus 202 with'the display 108, 
but also to detect when the stylus 202 is in close prdx- 
imity % to the display without actually being in contact 
with itt When engaged concurrently, the stylus 202 
takes precedence over touch. Thfs allows the h£nd to 
rest ori the display 1 08 while the other hand is draw- 
ing on the display 1 08 with the stylus 202. Jo' accom- 
plish this task, thejDezef206 (shown 'in FIGURE 2) 
which surrounds the display 108 incorporates a ring 
antenna 702 used in conjunction with the stylus 202 
to measure the proximity of the stylus 202 to the dis- 
play 108. When the stylus 202 approaches the.dis- 
play 1 08, the display 108 senses stylus 202 and turns 
the finger touch logic off. The finger touch logic re- 
mains off until the stylus 202 is removed from the vi- 
cinity of the display 1 08. The stylus 202 ! and ring an- 
tenna mechanism aire discussed in more detail below, 
in relation to FIGURE 8. 

* The processor 102 can formait 'the display 108 f 
such that a variety of fields having control information 
are presented. For example, one field on the display 
108 could be a command Instructing the processor 
102 to display an alphanumeric keyboard for entry of 
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customer data such as the name of the person receiv- 
ing the parcel. 

Another field could be a command instructing tne 
processor to prepare a predetermined area of the 5 
screen to capture signature data entered" by a stylus. 
Completion of the signature would be indicated to the 
system either by timeout after completion of data en- 
try into the field or preferably by selecting a command i 
displayed in a predetermined field of the display 1 08! 10 
The actual configuration of the control fields will vary 
depending on the requirements of the particular ap- 
plication and customer set. Those skilled in the art will 
recognize that while tne screen format could be ac- 
complished in a variety of ways, including hardware 15 
or programmable read only memories, the use of soft- 
ware stored in storage 1 04 and ROM 122 and execut- 
ed by the processor 102 will typically be the most de- 
sirable method of display control. 

The bar code scanner 106 reads a bar code 120 20 
affixed to a package (not shown) under control 1 of the 
processor 102. Bar code laser scanners' are well , 
known in the art. The fr^brrnattp'n'^a'd'firoiti thebar 
code 120 is stored in storage 104 under control' of the 
processor '1 02. Activation of the* scanning process 25 
can be accomplished in a variety of ways. For exam- 
ple, it can be automatically started when the customer 
information is entered into the touch panel display 
108. It can automatically start when alphanumeric 
data is entered into the display 10*8. Additionally, a 30 
command field can be displayed at a predetermined 
location oh the display 108 whicHVould allow the 
user to activate the scanning process. / 

At the completion of a parcel delivery, all of the ' 
parcel information normally stored on paperi such as 35 
information related to parcel identification, "informa- 
tion related 'to where and,to whom the parcel was de- 
livered, arid the electronically captured sign *. 
the receiving party, will be stored m storage J.04. A*f 
t he appropriate time , this information pah be transfer-. 40 
red to an exteri rial ,,hQst syste"m..11^ Host link 
1 1 0. Those skjllecf in tne art wijl recognize that frje ex r ' 
tern ai host '11 8. can be any one of a number of com- 
monly available .processors* such as a mainframe, a 
minicomputer, a personal computer, or thejike. The 45 
type' arid s|ze of the host 1 will be governed tfy^the 
needs oi { the 'particular business using jt he parcel < 
tracWi'ng system 100. ' ' . ' * ^ ' .[ . * 

FIGURES '.2-4 show the physical configuration of 
the system, fx will.be upderstood by those.. skilled in 50 
the art that while the. pared tracking system 100 was 
drawn in the shape of a rectangular box for ease of 
illustrattpq^ the externa I. .packaging of the system 
would in practice be configured such that it would 
comfortably fit in the hand of a user (i.e., rounded 55 
edges, etc.). 

In FIGURE 2, the top surface„shows^the touch 
panel display 108 surrounded by the bezel 206. and 
the side panel shows the bar code scanner wjndow 



204. Placement of the bar code scanner window 204 
on the front end 'side of the parcel tracking system 
100, as shown, allows the user to aim the bar code 
scanner 106 at a" bar code 120 in a convenient mari- 
ner. 

* FIGURE 3 is a perspective view which shows the 
rear end side of the parcel tracking system 100 from 
that shown in FIGURE 2. The window 302 at this end 
of the parcel tacking system 100 allows the host link 
110 to communicate with tne host 118. Optional bat- 
tery recharge contacts 304 are shown along the edge 
of the parcel tracking system 100. The preferred em- 
bodiment separates the bar code scanner 106' from 
the' host link 110 to facilitate ease of packaging, result- 
ing in the barcode scanner window 204 being located 
at the opposite ena of the 'host I ink window 302. How- 
ever, those skilled in the art will recognize that place- 
ment of the windows 204 and 302 or battery contacts 
304'can be done in any manner deemed convenient. 

FIGURE 4 shows a bottom perspective view of 
the parcel tracking system 100. A strap 402 is attach- 
ed to the bottom of the parcel tracking system 100 at 
ends 404 and 406. The strap 402 can be mechanically 
attached by any method deerned suitable. The func- 
tion of the strap is to avoid accidental dropping of the 
parcel tracking system 100 and to provide a conve- 
nient way to hold the parcel tracking system 1 00 with 
one hand by allowing the user to slide one hand be- 
tween the strap 402 and the parcel tracking system 
100. 

FIGURE 5 shows the display 108 configured in 
the form of an alphanumeric keyboard. Each keypad 
502 is displayed on display 108 at the most conve- 
nient location for the application in use. 

FIGURE iSshows the display 108 configured with 
several keypads 502 at one side of the display and a 
large area defined as a signature entry field 602. 
Those skilled in the art will recognize that the signa- 
ture field 602 can be located at any location on the 
screen and the number of keypads 502 will vary with 
the particular applicatlonin use. 

."FIGURE 7 shows the physical arrangement of 
the various major subassemblies in the preferred eriv 
bodiment of the parcel tracking system 100 v The top 
cover is comprised of bezel 206. The ring antenna as- 
sembly 702 which is used to sense the presence of 
the^stylus £02 is fit within the bezel 206 in the pre.r 
ferred embodiment. A touch overlay assembly 704 is 
located such that it covers the opening in the bezel' 
206. The LCD display assembly 706 is located below 
the touch overlay assembly 704. Touch overlay as- 
sembly 704, LCD. display assembly 706 and their as-, 
sociated circuity comprise the touch, panel display 
108. The processor, printed circuit board assembly 
7 Q8 c t. he, touch T detection circuitry and bar code spari- 
ne/; circuitry are located on scanner/touch panel as- 
sembly 710 for convenience, and the batteries are lo- 
cated on power board 712. 
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. FIGURE 8 shows an exploded view oft he stylus . 
202. The stylus 202 is untethered,and,is an intelligent 
device. The stylus 202 consists of antennas 806 and 
818 which are used to transmit and receive data, a 5 
stylus printed circuit board assembly 808 to process 
the data, and a battery 812 to provide power to the 
stylus 202. The casing for the stylus consists of a tip 
802, a barrel sleeve 804 and a cap 816. In addition, 
an O-Ring 810 is used to seat the battery .81 2 against 10 
the stylus printed circuit.board assembly 808, and a 
spring J3J4 is used to hold the battery 812 in pressure, 
contact with its electrical connections. The cap 816, 
barrel.sleeve 804 .and tip 802 have threaded ends to 
facilitate replacement of the battery. 812. 

Antenna 806 is mounted very close to the tip 802 
of the stylus 202. Antenna 806 responds to informa- 
tion pn the touch overlay assembly 704. of, the touch 
panel display 108 and presents this information to.the 
stylus printed circuit board assembly.808 for process- . 
ing. After the stylus printed circuit board 808 has.proc- 
essed the information, it sends the results, to the an- 
tenna 818 via,a voltage controlled oscillator (VCO) on 
the stylus printed circuit board assembly 808^ for 
transmission back to the parcel tracking system 100. 
Antejina 818 is.aferrite pore.covered by winding. The . 
information . transmitted by antenna 8,18 js received.!?/ 
ring antenna assembly 702 mounted in the front bezel 
206 and is then forwarded to.the scanner/touch panel 
assembly 710. >. 

Stylus 202 also has a proximity detector that will 
determine that the stylus 202 is within a predeter- 
mined d istance to t he parcel tracking system 1 00, typ- 
icaliy.about two inches. The stylus 202 will transmit a 
code to the parcel tracking system" 1'00 which will in- 
dicate that the stylus 202 is in proximity to the parcel 
tracking system 100 and that finger touch input 
shou|d be turned off. This allows hand rejection when 
the stylus 202 is in use. The stylus 202 also has a 
"Touch Detect" capability which is programmable and 
allows the system to set the parameters that deter- 
mine when the stylus 202 will "ink" the touch panel 
display 108. This is a very important feature in a sys- 
tem which captures hand written information. 

A more detailed description of mechanism used to 
exclude finger touch when the stylus is. present fol- 
lows. 

When using the stylus 202 to write on the touch 
overlay assembly 704, the user may rest his writing 
hand on the touch overlay assembly 7 64. To prevent 
the users hand from being misinterpreted as an inten- 
tional finger touch, the system is designed to provide 
touch sense exclusion. Touch sense exclusion works 
by disabling the touch sense function when the stylus 
202 is detected to be within a predetermined distance 
from the touch overlay assembly 704. 

When the touch digitizer is in either "Active" or 
"Sleep" mode the touch overlay assembly 704 is al- 
ternately scanned for finger touch by performing a 



touch sense cycle, and stylus 202 presence by per- ' 
forming a stylus cycle. The digitizer program monitors 
the data generated by each cycle to determine which 
cycle to perform next. 

Stylus cycle ; 

A stylus cycle is initiated when the ring antenna 
assembly 702 is driven with LOOPDRV. at the same 
time the XYGA drives the touch overlay assembly 
704 wires with TD.CLK. LOOPDRV occurs one half of 
the 2XTDCLK cycle earlier than the rising edge of 
TDCLK. the stylus 202 tests for the presence. of 
LOOPDRV at the coil around theferrite core which re- 
ceives the signal from the ring antenna assembly 
702. The stylus 202 uses this signal to regenerate the 
a corresponding TDCLK signal. TDCLK is regenerat- 
ed t in the stylus 202 to. synchronize the stylus 202 
wjth.the digitizer. The stylus 202 measures the signal 
on the touch overlay assembly 704 wires using a sen- 
sitive ball antenna at.the.styjus tip which is integrated 
during the TDCLK puJsedurations, This value is digi- 
tized using an Analog to Digital converter jnthe.s.tylus 
202 and transmitted to the Digitizer as a serial data 
message. The data is converted to 400 KHz and 600 
Khz signals The data is, sent to,the ring antenna as- 
sembly ,702 of the^digjtizer by^riving the stylus coij . 
at trie same time the. digitizer switches the loop an- 
tenna to the input of an FSK (Frequency Shift Keying) . 
receiver. Data is recovered by the quadrature detect 
tor circuit and read by the processor pn the SDAT sig- 
nal which is clock by SCLK. When the processpr de- 
termines_that the data is valid, the cycle is complete. 

Exclusion.Test : 

When r the stylus cycle is completed fhe stylus 
202 is within range to be tested. The data received is 
compared to a programmable threshold I value/ If the 
data received exceeds the threshold value the touch 
cycles are no longer issued by the processor which is- 
sues another stylus cycle. The process is continued 
as long as the data received remains above the sum 
of the threshold value and a hysteresis value. During 
this time the sense cycles are suspended and the 
system is in the touch sense exclusion mode. The 
system resumes normal dual mode when the touch 
sense exclusion mode is ended. 

"In FIGURE 9, the docking station 902 is shown 
with a parcel tracking system 100 drawn in shadow 
form to illustrate the manner in which the parcel track- 
ing system is placed in the docking station 902^ The 
docking station 902 may be an intelligent terminal or 
may be ah unintelligent I/O device attached tb the 
host system 118 depending on the needs of the par- 
ticular application. 

As : showri"ih Figure 10, both the finger touch 
sense and stylus sense operate using the same fun- 
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damental principals. For this reason, it is possible to 
use the same basic system hardware to accomplish 
both tasks. The advantage of this approach is that the 
cost and size of t he system is optimized compared to 5 
a system which uses two separate approaches to fin- 
ger touch sense and stylus sense. 

Known systems which provide untethered stylus 
function require a wire grid to be located behind the 
display; which is usually a flat LCD. This approach 10 
causes thegrid to be relatively far from the touch sur- 
face. If also requires the display to be flat and thin/eft 
the grid would be too far from the touch surface to'op- 
erate properly. If placed on the visible surface the 1 
wires would be visible. 15 

The subject device uses a thin membrane ass^m- '' 
bly shown in Figure 10 labeled touch overlay asserri- 
bly 702. Touch "overlay assembly 702 is designed to 
provide a 2 axis grid which does hot severely* detract 
from the visibility of the display. It is installed over the 20 
display surface. The transparent overlay 1 -is "made* 
from layers of polyester film coated'wiVh f hirt line's of ' 
ITO connected electrically, Via siive? : fhk 'bus\ Wires' 
printed on the margins'of tH^ 

logic 1002. Installing the" bverlay/oVthe' display sur- * 25 
face means that thetpuch system is not affected by . 
display thickness or signal'lran spare hey. 

The stylus 202 position is : detected by measuring 
the strength of a capacitrvely coupled signal from the 
transparent overlay 7i32. The/ITO" lines in the traris-' 30 
parent overlay sequentially driven with a square wave 1 
signal. The signal induces a charge oh a sensitive ele- 
ment on the stylus tip. The level of induced charge Is 
proportionar'td the distance from the active line in the 
overlay. This value is measured and encoded by "the" 35 
stylus 202. 

The value measured in the stylus is used to de- 
termine the position of the stylus 202 in three axis. 
This method of measurement is made possible by the 
unique geometry of the transparent overlay) and'the 40 
stylus 'tip, which brings the two' in close 'proximity 
when ,t he stylus tip is on the overlay surface! ' 

The.digitizer circuits drive a square wave signaf 
on each of trie overlay bus wires sequentially.' TKe 
bus wires' are connected to t he ITO* l ines in the over- 45 
lay iqapredeterminedpattern. * 

Jhe'styius measurements are mapped to the ITO 
lines in the transparent overiay which were active at 
the time the stylus measurement was taken. By com- 
paring the relative signal levels represented in the so 
measurements, to ( the, position of the ITO lines in the 
overlay"/ the. position of the stylus 202 is determined. 

Once the position of the stylus 202 is deter- 
mined, the absolute signal strength represented by 
the stylus measurements is compared tp'a program- 55 
mable threshold value. The value is adjusted to rep- 
resent the absolute value which, when, adjusted for , 
lateral distance .from the ITO line, represents the ex- 
pected value of the measurement when the stylus tip 



is on or near the touch overlay assembly 704 surface. 
When the value exceeds^the adjusted threshofd limit 
the contact position is determined. 

Information must be transferred between the sty- 
lus 202 r ahd the digitizer in order for the system to 
function/ The comrriuriications must be low power to 
be practical in a small battery powered device, wire- 
less to be used with an untethered stylus, and low 
cost!* 

The subject system uses a loop antenna located 
around the perimeter of the active digitizer area. The 
stylus contains a coil around a ferrite core located just 
behind the tip. Both of these devices are connected 
to a driver or a receiver' circuit via analog switching de- 
vices, providing transmit and receive capability" in 
both devices. ' ' 

During the portion of an operation when the digi- 
tizer roop antenna is connected to the driver circuits 
a square wave signal 'is driven to the loop antenna. At 
the same time the coil Pn the stylus 202 is connected 
to the Veceiving circuits. 

To further illustrate the advantages of the inven- 
tion^ f an example of how the invention may be" used is 
described below. * 

* ' A driver in the parcel delivery business will typi- 
cally pick up the parcel tracking system 100 froiTi a 
statibriary dbekmg station 902 before the driver be- 
gins! he. 'days work of picking up arid 'delivering par- 
cels, the device will typically have the following infor- 
mation in storage: 

"- Delivery route and stops 

t - Records of deliveries and pickups to be made 

During the work day, the driver will record parcel 
delivery and pickup information in the parcel tracking 
system 100. This information will be collected via the 
touch panel display 108, the stylus 202, and the bar 
code scanner 106. The information would consist of 
package IDs, signatures, COD information, destina- 
tion for pickups, and timestamp information. The par- 
cel tracking system 100 could also store information 
such as employee time card information, vehicle data," 
etc. This information could be transmitted real time to 
the host system 118 if a mobile docking station 902 
in the vehicle has radio capability or if the parcel 
tracking system 100 is equipped with radio/cellular 
capability rather than an infrared host link 110. Alter- 
natively, the information could be transferred in batch" 
mode at the end of the day. 

The docking station can be located at the termi- 
nal or on the vehicle used for delivery. The laser bar 
code "scanner could be replaced with a magnetiefba^ 
code reader. The infrared host link can be replaced, 
with cellular or radio transmitters, etc.. The soft ware 
could be located entirely in ROM rather than being' 
split for convenience, between ROM and Storage. ( 
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Claims 

1 . An object tracking system to obtain signature and 
data information relating to movement of an ob- 
ject to be tracked, the system comprising: 

a bar code reader to read a bar code on an 
object to be delivered under control of the sys- 
tem; 

a touch sensitive tablet display; 
a stylus, manually operable to enter a sig- 
nature on the tablet display; 
a digital data store; 

a digital processor programmed to exe- 
cute a tracking program controlling the reader, 
tablet display and stylus to store signature and 
data entered through the reader, display and sty- 
lus; and 

a host link to provide communication of the ; . 
stored data from the system whereby signatures 
related to the tracking of objects can be obtained 
without paper documentation. 

2. A system, as in claim 1, wherein the bar code 
reader is a laser scanner. 

3. A system, as in claim 1, wherein the bar code 
reader is a magnetic bar code reader. 

4. A system, as in claim 1 , 2 or 3 wherein the system 
further comprises: ; 

means to display control information in 
predetermined fields of the tablet display; and 

means to detect input from manual contact 
with the tablet display. 

5. A system, as in claim 4, wherein the system fur- 
ther comprises means to disable input from man- 
ual contact with the tablet display when the stylus 
is within a predetermined distance to the tablet 
display. 

* * ■ \ T\ 

6. A system, as in claim 4 or 5, wherein the barcode 
reader is controlled by selecting a control com- 
mand displayed in one of the predetermined lo- 
cations of the display tablet. 

7. A system, as in claim 4, 5 or 6 wherein the bar 
code reader is automatically started when the 
signature data is entered. 

8. A system, as in any one of the preceding claims, 
wherein the display is an LCD display. 

9. A system, as in any one of the preceding claims, 
wherein the host link means is an infrared link. 

1 0. A system, as in any one of claims 1 to 8, wherein 
the host link means is a cellular modem. 



11. A paperless parcel tracking system, comprising: 

a processor; 
storage; 

5 a bar code reader for reading parcel de- 

scriptive information from a bar code related to at 
least one selected parcel into the storage under 
control of the processor; 

a touch sensitive LCD tablet display for de- 
10 tecting input from a stylus, further comprising: 

means to display control commands on 
predetermined locations of the tablet display; 

means to detect the presence of the stylus 
in one of the predetermined locations on the tab- 
15 let display; 

means to read signature information writ- 
ten on the tablet display which is related to the se- 
lected parcel descriptive information and store 
|Y the signature information into the storage; and 
20 an infrared link to output the selected par- 

cel descriptive information and related signature 
information; 

whereby signatures related to the tracking 
of parcels are obtained without paper documen- 
25 tation. 

12. An intelligent touch sensitive tablet display, com- 
prising: 

- . ,? " a touch sensitive display screen capable 

30\ *j of detecting input from a stylus and from manual 
i . ■* / touch; ... "\- 

a first antenna positioned substantially ad- 
jacent to the perimeter of the display screen; 

an intelligent stylus having a second an- 

35 tenna; 

first logic means for transmitting positional 
information from the first antenna to the stylus; 

second logic means for processing posi- 
tional information received from the first antenna, 
40^ determinihg wherhthle stylus is within a predeter- 
^r* mined proximity to the touch sensitive display 
i - screen, .and 'signalling the touchsensitive display 
screen tjipt the.styluJ is within a predetermined 
distance to the touch sensitive display screen; 
45 and 

third logic means for processing the posi- 
tional information transmitted from the stylus in- 
dicating that the stylus is within a predetermined 
distance to the touch sensitive display screen 
50 and disabling the detection of manual touch input 

when the stylus is within the predetermined dis- 
. tance to the touch sensitive display screen; 

whereby input resulting from inadvertent 
manual contact with the touch sensitive display 
55 screen will not interfere with input from the stylus. 
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